We consider the time-dependent bi-coherent states that are essentially the Gazeau-Klauder coherent states for the two dimensional noncommutative harmonic oscillator. Starting from some qdeformations of the oscillator algebra for which the entire deformed Fock space can be constructed explicitly, we define the q-deformed bi-coherent states. We verify the generalized Heisenberg's uncertainty relations projected onto these states. For the initial value in time the states are shown to satisfy a generalized version of Heisenberg's uncertainty relations. For the initial value in time and for the parameter of noncommutativity θ = 0, the inequalities are saturated for the simultaneous measurement of the position-momentum observables. When the time evolves the uncertainty products are different from their values at the initial time and do not always respect the generalized uncertainty relations.
II. THE HARMONIC OSCILLATOR IN NONCOMMUTATIVE CONFIGURATION SPACE REVISITED
We shortly review the formalism of noncommutative quantum mechanics, more details being available in [16] . We consider two dimensional noncommutative configuration space, where the coordinates satisfy the commutation relation
with θ a real positive parameter and ǫ i,j the completely antisymmetric tensor with ǫ 1,2 = 1. Since, the operators
satisfy the commutation relations [b, b † ] = 1, one can introduce a Fock-like vacuum vector |0 such that b|0 = 0 and construct a non-commutative configuration space isomorphic to the boson Fock space
Next, we define the q-deformed analog of the Fock space involving q-deformed integer [n] q as 
It follows that the operatorsÃ † i andÃ i , i = 1, 2 act indeed as raising and lowering operators, respectively, A † 1 |n 1 , n 2 q = [n 1 + 1] q |n 1 + 1, n 2 q ;Ã † 2 |n 1 , n 2 q = [n 2 + 1] q |n 1 , n 2 + 1 q ,
andÃ 1 |n 1 , n 2 q = [n 1 ] q |n 1 − 1, n 2 q ;Ã 2 |n 1 , n 2 q = [n 2 ] q |n 1 , n 2 − 1 q .
Using these states, we present the q-deformed bi-coherent states for the HamiltonianH q as follows
where
IV. GENERALIZED HEISENBERG'S UNCERTAINTY RELATIONS
In order to verify the uncertainty relations, we need first to set the canonical variables corresponding to the algebra (30). It is convenient to use the following setting
whereX i,q ,P i,q , i = 1, 2 are the corresponding canonical variables. Inverting the equations in (38), we havê
and they satisfy the deformed canonical commutation relations
X 2,q ,P 1,q = 0.
Next we use the expressions in equation (38) and evaluate
Substituting (49) and (50) into the right-hand side of (43)- (46) we obtain four equations for the four un-
. Solving these equations, the resulting dynamical noncommutative relations are
The commutators X 2,q ,P 1,q and X 1,q ,P 2,q remain zero. At the limit → 1, we recover the algebras in equations (16) and (9) . Note that if θ = 0 we have λ 1 = λ 2 = mω and
The commutation relations in equations (51), (52), (53) and (54) are dynamical and this result from the q-deformation since at the limit θ → 0, they remain dynamical. The generalized Heisenberg uncertainty relation for a simultaneous measurement of two observables O 1 and O 2 , where
where the uncertainty for O, O ∈ {X i,q ,P i,q , i = 1, 2} is computed as
We start by evaluating the left-hand side of equations (55), where the details of the calculations are given in the Appendix in section VI.
Using
(68) A first remark is that the right hand side of the generalized Heisenberg's inequality (55), that are respectively the equations (65), (66), (67)
, we see that when γ 1 = γ 2 = 0, the equations (57),(58) (59), (60) are respectively the following
Let us analyse these results. For γ i = 0, i = 1, 2, the inequality (55) is always respected. When in addition the parameter of noncommutativity θ = 0, where λ 1 = λ 2 = mω and K 1 = K 2 = 4 mω, the expressions (70) and (71) become respectively the square of the expressions (66) and (67) such that the inequality is saturated for a simultaneous measurement of the position -momentum observables. Let us discuss now the general case where γ 1 = 0 and γ 2 = 0. In that case, comparing respectively the equations (57 -60) and (65-68), we require some conditions, that are the expressions (115), (116), (117) and (118) in the Appendix, in order for the inequality (55) to be satisfied. Reducing the inequalities (115-116) we require the conditions: The analysis in [15] has been extended to the case of the two dimensional non-commutative harmonic oscillator where we constructed time dependent q-deformed bi-coherent states. Since q-deformed oscillator algebras have been shown to be related to noncommutative space-time structures, it may be seen redundant the presence of θ. However as we have shown, for γ i = 0, i = 1, 2 and setting θ = 0 occurs the saturation of the inequality for a simultaneous measurement of the position and momentum observables and that is not valid in the presence of the parameter of noncommutativity θ. For the general case, where γ i = 0, i = 1, 2, we found that the generalized uncertainty relations (55) are not always respected. That is not the case in [15] . For future investigations, it may be interesting to study the revival time structures, it may also occurs minimal lengths and minimal momenta from the commutation relations (51 -54) to be computed.
VI. APPENDIX
Let's compute the square of the canonical operators since they appears in the calculations of the uncertaintieŝ
where we introduced the function
In order to compute the expectation values for O 2 i , O ∈ {X i ,P i , i = 1, 2}, we use the their expressions as in the appendix. We evaluate then
The expectations values are the following
and we have
(F q (J 1 , J 2 , −γ 1 , −γ 2 ) + F q (J 1 , J 2 , γ 1 , γ 2 ) − F q (J 1 , J 2 , γ 1 , −γ 2 ) − F q (J 1 , J 2 , −γ 1 , γ 2 )) .
(F q (J 1 , J 2 , −γ 1 , −γ 2 ) + F q (J 1 , J 2 , γ 1 , γ 2 ) + F q (J 1 , J 2 , γ 1 , −γ 2 ) + F q (J 1 , J 2 , −γ 1 , γ 2 )) .
Let's introduce the following functions in order to simplyfier and shorten the expressions
